Cardiac physiology, biochemistry and morphology in response to excess growth hormone in the rat.
The cardiac effects of excess growth hormone (GH) were studied in the intact adult rat and in tissues prepared from the rat. Female Wistar-Furth rats were inoculated with a clonal cell line of pituitary cells which secrete GH. Five weeks later, heart weight had increased 37% compared to control (P less than 0.01) due to concomitant increases in left and right ventricular weight. Hemodynamic measurements in the anesthetized rat showed that GH stimulated rats had a decrease in blood pressure and heart rate and a small increase of left ventricular end-diastolic pressure (P less than 0.05). Measurement of left ventricular contractility and relaxation, and response to beta-adrenergic stimulation were decreased in GH compared to control (P less than 0.05). Contractile protein biochemistry showed an 18% reduction in Ca2(+)-myosin ATPase activity of the left ventricle (P less than 0.05) and non-denaturing pyrophosphate gels of purified myosin demonstrated a significant shift of isoforms from the exclusive V1 pattern to both V1 and V3 isomyosins in both ventricles (P less than 0.05). In contrast to the physiological and protein biochemistry adaptations, left ventricular morphology by light microscopy and ultrastructure by electron microscopy were normal in the GH stimulated heart. There were no significant changes in myofibril fraction, in the myofibril to mitochondria ratio or in the capillary numerical density of the hypertrophied left ventricle (P = N.S.). This study demonstrates that under prolonged and extreme stimulation by GH, the heart undergoes considerable growth/hypertrophy. Although cardiac morphology remains normal during this growth, there are alterations of the isomyosins such that ATPase activity is diminished and ventricular function is decreased.